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Abstract
The prevalence of nocturnal enuresis (wet at least two nights a week) was investigated in children, aged 8, who were being followed up as part of a prospective cohort study. There were 175 children with homozygous sickle cell disease, 106 with sickle cell haemoglobin C disease, and 150 controls with a normal haemoglobin genotype. In homozygous sickle cell disease, 48 boys (52%) and 31 girls (38%) were enuretic, a significantly higher prevalence than in those with sickle cell haemoglobin C disease-five boys (10%) and 11 girls (20%)-or in normal children-16 boys (22%) and 13 girls (17%). There was no significant difference between children with sickle cell haemoglobin C disease and the normal genotype. Boys with homozygous sickle cell disease were significantly more likely to be enuretic if they came from large families; there was a similar trend for girls with homozygous sickle cell disease, although it did not reach significance. Enuresis was more common in boys with homozygous sickle cell disease who had low concentrations of fetal haemoglobin and in girls with sickle cell haemoglobin C disease who had high mean corpuscular haemoglobin concentrations. Similar associations were not shown for girls with homozygous sickle cell disease or boys with sickle cell haemoglobin C disease.
Nocturnal enuresis is a common problem in general paediatric practice. The reported prevalence varies because of differences in definition, but appears to be influenced by racial or cultural factors." Enuresis is acknowledged to be more common in children with homozygous sickle cell disease, although the reported studies have been small and usually lacked appropriate controls.5-7 The Jamaican cohort study of sickle cell disease has allowed the accurate documentation of enuresis in patients and controls and an assessment of associated haematological, clinical, and social risk factors.
Patients and methods
The study population consisted of the Jamaican children enrolled in a cohort study of sickle cell disease set up the total available study population and the number of children originally enrolled in the cohort study is accounted for by those children who died, those who emigrated or were lost to follow up, and those who had not yet reached 8 years of age at the time of the study. The age distribution of children within each genotype at the time of the eight year review was comparable with a mean (range) for homozygous sickle cell disease of 8-0 (7 5-8-5), sickle cell haemoglobin C disease of 8-1 (7-9-8-5), and normal genotype 8-1 (7-5-8 5 When analysed separately by sex, there was a significant positive association for boys with homozygous sickle cell disease between family size and enuresis defined either as wet at least two nights a week (p=0002) or wet at least one night a month (p=0008), but there was no association between enuresis and position in the family. For girls with homozygous sickle cell disease there was a trend, which did not reach significance, for enuresis to be more common in children from larger families when defined as wet at least twice a week but no association was seen with position in the family. For the expanded definition of wet at least once a month, enuresis was significantly more common both with increasing family size (p=0 02) and with later position in. the family (p=0 03). Multiple logistic regression analysis showed these associations to be interdependent, neither one reaching significance when corrected for the effect of the other. No association was found between enuresis and three assess- There was no association with a thalassaemia status for either genotype.
DISEASE SEVERITY
The number of visits for illness to the clinic in the first eight years of life, used as a measure of disease severity, was significantly greater for enuretic than non-enuretic boys with homozygous sickle cell disease (p=003) but for girls a greater number was found in the non-enuretic than the enuretic group, although the difference did not reach significance.
Discussion
The present study confirms the previously suggested association between homozygous sickle cell disease and nocturnal enuresis, the prevalence at age 8 years being at least twice that found in control subjects of normal haemoglobin genotype. A similar association could not be shown for sickle cell haemoglobin C disease, prevalence in this genotype being similar to that in controls. The data do not, unfortunately, allow accurate differentiation of primary and secondary enuresis, but it is our impression that most children with homozygous sickle cell disease, who were still wet at 8 years of age, had primary enuresis.
Previous studies have suggested that the higher prevalence of enuresis in children with homozygous sickle cell disease is due to their poor urinary concentrating ability,4 5 which results from sickling within and destruction of the vasa recti countercurrent system of the renal medulla." This is thought to produce larger diurnal and nocturnal urinary volumes and hence delayed attainment of nocturnal urinary continence. The present study casts doubt on the simplicity of this hypothesis. If this were the only factor responsible for the higher prevalence of enuresis in children with homozygous sickle cell disease then one might expect a clear association between enuresis and haematological or clinical indices thought to reflect disease severity. Moreover, a higher prevalence of enuresis might have been expected in children with sickle cell haemoglobin C disease in whom medullary vascular damage also occurs."
The present study has shown a weak association between enuresis and low concentrations of fetal haemoglobin for boys with homozygous sickle cell disease and a stronger association between enuresis and high mean corpuscular haemoglobin concentration values for girls with sickle cell haemoglobin C disease. Both of these haematological indices might be expected to enhance sickling within the renal medullary vasculature and produce more severe damage. The significance of these findings is difficult to assess, however, given the absence of similar associations in girls with homozygous sickle cell disease and boys with sickle cell haemoglobin C disease and the failure to show a higher prevalence of enuresis in girls with sickle cell haemoglobin C disease than in normal controls. It is also difficult to interpret the finding that enuresis was associated with a greater number of visits because of illness to the clinic and possibly, therefore, a more severe clinical course for boys with homozygous sickle cell disease when the opposite was found for girls with homozygous sickle cell disease.
Our results, therefore, have not excluded an effect of renal meduallary damage and high urinary volumes in the aetiology of enuresis in sickle cell disease but suggest that additional factors must be involved.
Enuresis in children with homozygous sickle cell disease showed, for boys, a significant positive association and, for girls, a clear trend with increasing family size in the present study. This has been reported previously for normal children, convincingly in a recent2 and less convincingly in an older'2 cohort study from Britain. Other workers have reported similiar trends that did not reach significance. '3 14 This suggests that factors contributing to enuresis in normal children are also important in children with homozygous sickle cell disease. The lack of association between enuresis and the three measures of socioeconomic status in the present study might seem contradictory as most previous studies have shown at least a trend,'4 and usually a significant association,2 12 13 between lower social class and enuresis. This can probably be explained by the social homogeneity of the cohort children's families, however, and the relative unreliability of social amenities in predicting social status in Jamaica, as a family in the country without running water or electricity may have a better standard of living than a family in Kingston who have both. The aetiological factors for enuresis in normal children and those with homozygous sickle cell disease, therefore, are probably similiar but factors specific to the homozygous sickle cell genotype must contribute to the prevalence, which is more than twice as high as in the normal children. The present study has not enabled these to be identified and further research will be needed to clarify the situation.
It is interesting that the prevalence of nocturnal enuresis in the controls with normal genotype was high compared with previously published normal population data. It is higher than that reported for Afro-American children in Baltimore,3 who themselves were more likely to be enuretic at 8 years than their white counterparts. These data, however, were not corrected for socioeconomic status, which is generally thought to influence the prevalence of enuresis in normal children. More recently, enuresis has been reported to be more common among Afro-Caribbean than white children in Britain and this association was shown to be independent of social class.2 Normal population data are not available for Jamaican children but preliminary results of a survey in Jamaican basic schools suggest that the controls of normal genotype in the cohort study are representative of the general population (DRJ Readett, unpublished observations).
In summary, this study has shown a definite association between nocturnal enuresis and homozygous sickle cell disease in children in Jamaica and has accurately documented the prevalence at 8 years of age. It has not provided an explanation for this association but has questioned the simplicity of existing theories and highlighted the need for further study. 
